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Introduction
New generation ionic liquids (ILs) have become an increasing popular solvent choice in manufacturing applications involving synthesis of new organic materials, construction of electrochemical-based and optical-based sensing devices, extractive distillations and chromatographic separations, capture of acidic flue gases, and high-temperature lubrication of metallic contacts. Select alkylimidazolium-based ILs have exhibited large benzene versus cyclohexane vapor selectivities [1] , carbon dioxide versus nitrogen gas selectivities [2] , and large carbon dioxide versus methane gas selectivities [3] . Ionic liquids have also shown high selectivity in the extractive separation of heavy metal ions from waste water effluents produced by metal-plating, ceramic, metallurgical and photographic film manufacturing processes. The applicability of ionic liquids for so many manufacturing processes results from the fact that the ionic liquid's chemical and physical properties can be judiciously modified by simply changing the cation-anion combination. Currently there are more than 1000 different ILs that are commercially available. It is not economically feasible to experimentally study every possible cation-anion combination, and predictive methods need to be developed to aid researchers in selecting the most appropriate IL for a given application.
The present study continues our examination of the solubilizing properties that ionic liquids exhibit towards organic solutes and gases. Previously we [3] [4] [5] [6] [7] have developed mathematical correlations for describing solute transfer from the gas phase log K = c cation + c anion + (e cation + e anion ) E + (s cation + s anion ) S + (a cation + a anion ) A + acidity and basicity solute descriptors of the solute, respectively, E and S refer to the excess molar refraction in units of (cm 3 mol -1 )/10 and dipolarity/polarizability descriptors, V is the McGowan volume in units of (cm 3 mol -1 )/100 and L is the logarithm of the gas-to-hexadecane partition coefficient at 298.15 K. The cation-specific and anion-specific regression coefficients and constants (lowercase letters) are determined by regression analyses of the experimental data for the given partition process. In the case of partition coefficients involving two condensed solvent phases, the lower case equation coefficients represent differences in the solvent phase properties. For any fully characterized system/process (those with calculated values for the equation coefficients), further values of log K, ΔH solv , and log P can be estimated with known values for the solute descriptors.
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The major advantage of splitting the equation coefficients into individual cation-specific and anion-specific contributions is that one can make predictions for many more ILs. 
Experimental Enthalpy of Solvation Data Set
Thermodynamic properties of solutes dissolved in ionic liquid solvents are often determined from gas-liquid chromatographic retention time measurements using the IL as the The published ΔH ex, values were converted to gas-to-RTIL enthalpies of transfer by
subtracting the solute's enthalpy of vaporization ΔH Vap,323K . [13] The organic solutes were liquids at 323 K. Enthalpies of vaporization used in this conversion were based on the published ΔH Vap,298K data from the compilation by Chickos and Acree [13] , and were converted to a common temperature of 323 K using the method recommended by the authors. 
Results and Discussion
The newly published experimental data has significantly increased our enthalpy of solvation data for solutes dissolved in ionic liquids. Updated values of the cation-specific and anion-specific equation coefficients were determined by regression analysis of the 942 ΔH solv values (in kJ/mole) to yield the following two LSERs 
(N = 942, R 2 = 0.998, R The calculated cation-specific and anion-specific equation coefficients for Eqns. 6 and 7
are listed in Tables 1 and 2 In order to assess further the predictive capabilities of Eqs. 6 and 7, the 942 data points were divided into a training set and a test set by selecting every other data point in the complete database. The selection ensured that each ion was equally represented in both the training and test sets. The selected data points became the training set, and the compounds that were left served as the test set. Analysis of the 471 experimental data points in the training set gave the cation-specific and anion-specific equation coefficients listed in Tables S2 and S3 7. There is therefore very little bias in the predictions using Eqn. 6 (coefficients in Table 2S) with AE equal to 0.101 kJ/mole and Eqn. 7 (coefficients in Table 3S ) with AE equal to 0.103 kJ/mole.
The list of ion-specific equation coefficients that we have provided in Tables 1 and 2 
Regressed value = ΔH solv -c ion - 
